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What factors control root growth activity?

* Inherent factors
— Seasonal and developmental timing
— Species differences
— Root size class

e Environmental factors
— Soll depth
— Nutrient content
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Mininzotron techniques monitor fine-root

dynamics
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Root parameters

Production & Mortality
Standing crop
Spatial-Temporal Distribution
Turnover & Longevity



Mature Poplar vs. Pine, Wisconsin
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Establishing stand (South Carolina):
production exceeds mortality

Pine Poplar
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Annual standing crop waveform
Mature Poplar
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Waveform model:

Mature Poplar
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Waveform model:

Mature Poplar
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Establishing Poplar (Wisconsin)
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Damped waveform to account for development:
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Fine-root Length

Predicted live-root standing crop
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Temporal vs. Spatial distribution

* Production, Mortality and standing crop
average all roots

 Need information of spatial distribution to

understand:
— How resource availability interacts with

acquisition surface area and uptake
processes
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Survival analysis

Mature Stands (Wisconsin)
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Establishing Poplar (Wisconsin)
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Depth Median Turnover Diameter Median Turnover
(cm) Lifespan (d) ) (mm) Lifespan (d) (yrh)
0to 10 307 1.19 <0.3 438 0.83
10to 20 436 0.84 0.31t00.6 511 0.71
20to 30 565 0.65 0.6t00.9 663 0.55
301040 620 0.59 >0.9 728 0.50




Establishing Poplar (Wisconsin)
Fertilizer (kg N ha™* yr™)
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0 435 0.84
50 480 0.76
100 491 0.74
200 503 0.73




Conclusions

* Fine-root dynamics are dependent upon
many Internal and external factors.

 Waveform models help describe live root
standing crop, but are of less value for
distinguishing control factors.

e Graphical methods help visualize spatial-
temporal fine-root dynamics.




Conclusions

e Calculating turnover using production and/or
mortality normalized by standing crop Is
dependent upon choice of parameter used.

o Survival analysis effectively distinguishes among
factors with solid theoretical foundation.

o Lifespan (1/ turnover) is a sensitive, powerful
tool for distinguishing factors control fine-root
turnover.






